Abstract -The present study transferred the raw data of DEA to five performance criteria and utilized the VlseKriterijumska Optimizacija I Kompromisno Resenje (VIKOR) methodology to produce S j , R j , and Q j , where S j and R j represent the utility measure and the regret measure, respectively and Q j represents the i th alternative VIKOR value. The output variables are replaced by S j , R j , and Q j and running DEA again (so-called 'VIKOR-DEA') to produce a more reliable efficiency value. A chain of fast food stores was chosen as the sample on which to test the performance of the proposed VIKOR-DEA model. The results of the study verify the VIKOR-DEA analytical method as a more reliable measure of efficiency for the chain stores than the DEA method.
Introduction
If the data used in DEA are subject to statistical deviation, or if multiple decision-making units (DMUs) are analyzed, management and observational errors will occur. This can cause the output efficiency frontier to be distorted (Wang, 2003) . In addition, selection of an appropriate DEA model is sometimes problematic. Even though the choice of input and output variables is unrestricted in DEA, the estimated efficiency for a DMU depends on the number of inputs plus outputs. The greater the number of variables included, the lower the level of discrimination (Fu and Ou, 2012) . The discrimination capability of DEA is thus relatively weak in terms of performance measurement. To improve this shortcoming, the present study aims to improve the application of DEA in an efficiency analysis of chain stores by utilizing a tool based on performance criteria; that is, using the VIKOR methodology as an auxiliary tool in combination with DEA to produce a more reliable efficiency frontier and thus correct any deviation that might occur when using DEA. This can enhance the discrimination capability when DEA is used in the performance measurement. Empirical analysis of the efficiency of a chain of fast food stores is then undertaken to compare the results obtained from each of the methods ('VIKOR-DEA' and 'DEA').
Methodology
DEA models can be of two types: (i) output-based models, in which the aim is the maximization of output under conditions of constant input; and (ii) input-based models, in which the aim is minimization of input under conditions of constant output. The choice between an input-based model and an output-based one is determined by market conditions. An output-based model is desirable in a competitive market in which input is manipulated by the DMU; conversely, an inputbased model is preferable in a monopolized market (Barros and Alves, 2003) . In the present study, which investigated a chain of retail stores selling lifestyle accessories, the market was not monopolized. Therefore, the CCR output-based model (Charnes et al., 1978) and the BCC output-based model (Banker et al., 1984) were adopted.
VIKOR was developed as an MCDM method for solving discrete decision problems that have non-commensurable and conflicting criteria. The VIKOR method, which focuses on ranking and selecting from a set of alternatives, provides compromise solutions for problems with conflicting criteria (Opricovic & Tzeng, 2004) . Such a 'compromise solution' is a feasible solution that is closest to the ideal solution after taking into account certain mutually agreed concessions. In providing such a compromise solution, VIKOR applies the concepts of 'acceptable advantage' and 'acceptable stability' to determine the maximum 'group utility of the majority' and the minimum 'individual regret of the opponent'. The negotiated compromise solution is thus likely to be perceived as acceptable by decision-makers.
Research design and data collection
A chain of 50 fast food stores located in Taipei city was chosen as the sample for data analysis in this study (Table 1) . DEA SOLVER (Saitech, Inc.) which is a DEA analysis software, is used to run DEA, and a set of OE, TE and SE values are obtained. The results of the total efficiency analysis indicate that all stores in the chain were 'efficient' (OE=1) when using DEA alone. This paper found that the OE had been distorted, however, because the slack analysis table (Table 1) shows that some DMUs have characteristics which identify them as efficient, while some show room for improvement, and are thus inefficient DMUs.
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Data Analysis
This result indicated that the VIKOR-DEA method has more reliable discrimination capability than the DEA method. The important findings can be summarized as follows:  The mean of OE was 0.832, the mean of TE was 0. increased or decreased, and maintenance of the scale is adequate.
Conclusions
The results obtained from the DEA and VIKOR-DEA models differ. The former assesses the efficiency of stores only as ostensibly efficient; as such, the technique is unable to rank the relative operational efficiency of efficient stores accurately. In contrast, by using VIKOR-DEA, the efficiency value of individual stores can be identified, thus enabling the chain to ascertain the differences between stores and hence rank them accurately. The results of this study demonstrate that VIKOR-DEA is an effective auxiliary tool for enhancing the discrimination capability of DEA. Although this paper verified that DEA in combination with VIKOR can provide a more reliable overall efficient value.
